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A whale of a problem



Aerial Photogrammetry
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First boat-based operations
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A team effort





High-quality images



Non-invasive



Non-invasive





Ship-based operations
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A transferable tool: >1000 missions 



Resolution 

<1.8cm at 60m

<1.4cm at 30m 



Individual identification 



Sep ‘15 May ‘16 Sep ‘16

Detecting changes in condition



Sep ‘15 May ‘16 Sep ‘16

Detecting pregnancies



Visualizing growth

2014

Visualizing growth



Visualizing growth

2014

Visualizing growth

Sep ‘15 Sep ‘16



Average error <1% (6cm length, 3cm beam); range +/- 5%

Scale calculations 



Size and condition of blue whales

Durban et al. 2016. Marine Mammal Science

24m max (79ft!)

Variable widths



Size and condition of blue whales

Durban et al. 2016. Marine Mammal Science

a b A B

A

B



Monitoring growth: North Atlantic right whales



Monitoring growth in right whales



Improvements: gimbal camera mount



Reducing photogrammetry biases



Gimbal performance: 15% endurance loss

Without gimbal: 

77 flights

Average = 12.7 mins

With gimbal: 

110 flights

Average = 10.8 mins



Without: 290/453 = 64%  With: 192/211 = 91%  

Gimbal performance: 27% efficiency gain



Thanks!

SWFSC: Holly Fearnbach, Wayne Perryman, Morgan Lynn

Vancouver Aquarium: Lance Barrett-Lennard

Woods Hole Oceanographic Institution: Michael Moore

Aerial Imaging Solutions: Don LeRoi

NOAA AOC & OMAO

NMFS Office of Science and Technology, NOAA UAS 

Program



Questions?


